linilQIIIHIIIIIIIIIIIlfllllllllllEDIIIIlllDlllliUIIUIiniDlllillllllll 

(10) SBSaiJflS-fi- 
WO 02/38650 Al 



09) m&tommm&mm 




(43) m^ms 

2002 $5 ft 16 B (16.05.2002) PCT 



(si) mmzmxm-': 

1/06, 1/12, H01M 8/02, 8/10 



C08G 73/06, H01B 



(21) SfSfflUS^: 

(22) g&fflUB: 

(25) S&UBO)?!* 

(26) BB&HOffB: 
(30) 



PCT/JP01/09885 
2001 *f 11 £ 12 B (12.11.2001) 



ft H 2000-345606 








2000*11 fl!3 0 


(13.11.2000) 


JP 


4# B 2000-345604 








2000*11 fll3 B 


(13.11.2000) 


JP 


ftffi 2000-348327 








2000*11 315 B 


(15.11.2000) 


JP 


4*B 2000-348328 








2000*11 315 B 


(15.11.2000) 


JP 


$$JS200t-001615 


2001 *1 39 B 


(09.01.2001) 


JP 


ftH2001 -002661 


2001 *1 310B 


(10.01.2001) 


JP 


WH200M01021 


2001 *3 330B 


(30.03.2001) 


JP 


4*112001-101022 


2001 *3 330B 


(30.03.2001) 


JP 



(7i) (*m£®<±T<Dfimmz'D^x): 

(TOYO BOSEKI KABUSHIKI KAISHA) 
[JP/JP]; f 530-8230 *E**IEiP*B*»«=TB 2 
S8-§ Osaka (JP). 

(72) 

(75) *W#/tbBA r*HI=^^T0>^;: SPSS 
(SAKAGUCHI, Yoshimitsu) [JP/JP]. (KTTA- 
MURA, Kota) [JP/JP]. EB PlSfiB (TAGUCHI, Hiroaki) 
[JP/JP]. fp^S^ (NAKAO, Junko) [JP/JP]. «*ft 
M (HAMAMOTO, Shiro) [JP/JP]. CIS K (TACHI- 
MORI, Hiroshi) [JP/JP]. SSI ft (TAKASE, Satoshi) 
[JP/JP]; t 520-0292 »HS**TtigEB ~ T S lSl-t 
S^tt«*a*tt &£Br£ffil* Shiga (JP). 

(74) ft3!A: 2BX.&BB. ^(FUKAMI, Hisao et al.) ; f 
530-0054 *EJft*ErfiftKB*fflT2T § 1 #29^ = 
#ftSffif7mtSfflr tf JU Osaka (JP). 

(81) ffi£B (aft): CA, CN, US. 

(84) ii%m(&$i)i 3-0^/^1* (AT, BE, CH,CY,DE, 
DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, TR). 

/«B*7 



(54) Title: POLYBENZAZOLE COMPOUND HAVING SULFO GROUP AND/OR PHOSPHONO GROUP, RESIN COMPO- 
SITION CONTAINING THE SAME, MOLDED RESIN, SOLID POLYMER ELECTROLYTE FILM, SOLID ELECTROLYTE 
FILM/ELECTRODE CATALYST LAYER COMPOSITE, AND PROCESS FOR PRODUCING THE COMPOSITE 



IT) 
QO 

rn 

O 

O 




b »8W 

«. . .ABSORBAttCS 

b. . .WAVEKUM8EP lea"') 



(57) Abstract: A novel polymeric material which is obtained by incorporating sulfo or phosphono groups into a polybenzazole 
compound excellent in heat resistance, solvent resistance, and mechanical and other properties and which can be a solid polymer 
electrolyte excellent 
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not only in processability, solvent resistance, and long-term stability but in ionic conductivity. It is a polybenzazole compound 
containing units to which an aromatic dicarboxylic acid having a sulfo group and/or a phosphono group has been bonded. It satisfies 
either of the requirements that the inherent viscosity as measured in concentrated sulfuric acid is 0.25 to 10 dl/g and that the inherent 
viscosity as measured in a methanesulfonic acid solution is 0.1 to 50 dl/g. 
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H 3 (gas) + l/20 2 (gas) -^H 2 0 (liquid) 
A H = — 2 8 5. 8 3 k J/mo 1 
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A G = — 2 3 7. 1 3 k J/mo 1 

•C4>S*>fes AG/AHX 1 0 0 = 8 2. 9%£fc5 0 

&RWmX'b?). *Mfc*rH9 ^1"<> £7t> PEFC 

iCT; PEFC©§I3Stf>M£fis 1 9 5 0^ft^¥«S^7/^ h 
y y^tfc-C«Oft*CBBBasHI*fr*Jx. 1 9 6 0 WBtr^fctt* ffl^j l kWOTK^/ 

Steffi Lfci«a^MtflMMIW:# !> *^v^*©R-Cfc 0 ^ ft^Wfcit^tt**^ 
25 U^OTfcofc^ ^Bfa^ytt^NASAffittBfflifttiOfcftltl!! 
*Ufc7y#»IB*©*^«l¥MI r^7^^>- (R) J oa»fci?), PE 
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p e f c <DibWM~?fo z> fi&^wMKmft, -no* *y<smm t lt## n 
mntzj ^fernfe, mwm.s #*^y7tt, m*ftw*)6 

KJHi:LTte> ifcfcB^atf^tfciS© H-74*y (R) J 

LT8 0W3£-C«lH-S^*?lbfc*JV>Tt>, *<-7A'*u#~tfyxA>*y 
v>6 0 /^7/vtD*-^y^/^y», KJ& ^ 

ISJff- Sri" 5 _h-C» o X V > 5 i: V n 5 NH t> th 5, 

/WtJs V £• * y-ffc U fc t © (Journal of Membrane Science, S3, 2 1 1(1993)) % 

20 tfy^~?;v^~T/i'Sr}<y*x/vfty<{kl,1th<D (#H¥6-9 3,1 I4f^ 
«■ £ t T##aai±K:*A § ftfcx/v* fc ttJKW- J; 13 ft* /** Wk 

3' -^75/^^3, 5-v ! */^= 3 rv^-<^^^>^y u c{*2, 
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5 -&$/Vtf**/^y&yxj]sifryWtfrb&&tZ><\:&to (Uno et al. J. Polym. 
Sci., Polym. Chem., 15, 1309(1977)) ^\ 1, 2, 4, 5-^yHyr- hy % 
yt 2. 5-V*/i'7$*^'<yVyx/u*sym*3ij8.ftt hx^-t^it^m 

(USP-5, 3 1 2, 8 9 5%-&m tm&iShX^Z, 

5 Lfrbzfibom&xte, ^j^ym^i-^V^yX^f *W-jvcomm 

*ymmm^m^k¥m¥?mz<>^xmfybti%zb\ztefr^tz 0 mz, -ti 

X'£*)s ®ft&ft*mMWmt£ZK&%-tZMttMXh^1t 0 

io -# N x^*ym&*%i-%tfy^yx**f-y-/i'^tfy^yx : ?Ty-/i< 

*$>bKLtzb<DK'D^Xh, 2, ■ 5-5?75;-l, A-^y-Vyvj-x—jv 
t3, 5-i?%sU-tf2c*ys<yi£yz/UfcyM$.tcl*4:, 6 -VJjjUtf^y-- l , 
3 -<<W yi?X/i'fty%tfrto&ffct5<k&l ! fo (J. Polym. Sri., Polym. Chem., 
34,481(1996)) -"K 2, 5-S?75/-l, 3, 5- 

15 . i?*A'*^^^^/U*y»fc*»fe'frjjli-5flS-fi* (#l¥l 0-1582 
13f^i) ^ 2, 5-^T5/-l, 4-^^^-^-/l'<i:7 : -l/7^;Vi? 
ft^fe-frriW-Sft^Sr^^^ftLfcft^* (#M¥4-3 5 3 5 3 3f^ 

m 2, 5 - ^*^#^^yii#i^r 5 y^/^T^^ 

^fe^fifei-5{h^W (USP-5, 492, 9 9 6#^«) 4^*S#fir 
20 £*IW5 0 

5^{4 : ^*3V^-c+^B^^4^i-t)©-ef^/j:^ofc 0 fcittf, USP5, 4 9 

2, 9 9 6#^HSfcH73%$nW5S^fC*5V>Tf± % * U T-OT^a-^ 

temLx^-ft^zk-AmbfaxfoZo 
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' fcfc©tt*>*!!>*&;h,ftV\ ^Wcf[E$^5^Ji:UT, 4, 4' - (2, 2, 
2 - MJ - 1 - ( MJ xf-ijfy) if* (2-7 $7 

5 ~5 0%£3, 5 -^/^^r^7x=/^7*yti:t &tft) ft 
T*J19 (US P 5 , 4 9 8, 7 8 4-*&«) „ tlMi UT^ 

^ K^a-a-w^^tuxv^ mmw-i 1-28654 s-&m) *k z<d?$ 

15 # y ^-ttWSi fc $ ft5$H4&#TT?te; - •? 

IBS*: ItiitS £ t tttft fcv\, 

**fctt*^*v«*^wi-5W*©#y^^ify-/i'*ft^*Hi^fcapi 
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5 o. 2 5*»bi o d i/goisiai^fcSiVN^^tfcte^^y^/^y^^ 

*fSfcl*S*S0. 2 5^^10 d l/g^ffifcfcSiV^&ftgfcf*;**:/*;!' 

15 Sfcfc, #36W©S53©S8Wf^ 8 0U 9 5%RH©&^TT% 1 0 , 

btiS^mW N o. 01H1. 0S/cmOi»5rt«i:t5f 

20 tcft^yXj-T /U3R*fr£"M y h £r^> ^ffc^ft < £ 1) l {0©*/^* 

t-etW&Lfc^ftttAaso. l^b5 0dl/gO»:fc^ 8 0U 9 5% 
RH©ft#T"T\ fflttftl 0, 0 0 OHzOmjaESrMLfcl^fD^-r^lf-y 
^*«rMJ^a££teJ:9*fc&ft5ilMI*&^ 0. 3^6>l. OS/cmO® 

tfc i&m(Dms<om\\z, Tia©^; (D ts; (2) -v&t>*Mit&a- 

= yhfcn l : ( 1 - n 1 ) ©^MbTrtftfcRSSi R^/uifctt 0 . 5^ 
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(S0 3 H) m 1 . 
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£iT\ (1) *3«ttM (2) fc*3V>Ttt> m l ^1^^4^S^^*t>U, 
5 5* (4) OV>fW2i«a=«y h*mfr-t 0 Sfcx A l &«fct>*A 2 (4H|- 



£ (3) joi^ (4) |Cj3V>T{4 > XttSj^-T^fcttOlg^lrvf 
^yfm, 8 0^ 9 5%RH©*fl=Tt, JljSfUO, OOOHzO 

*ySa«r^5»«^*^yWS^My h*:^ 8 0^C S 9 5%RH 
0*frTT, ffl&ft 1 0, 0 0 0 H z ©IJSIrM L/tWoS5SE^ V^v^ 
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g oftBtcfc 19 N 4 0 < C&#TT?<0$ ? * ^/v^A-*^ K^oWftflCtf 1 % (w 
/w) Sl±-cfe5t t *®WLkirzm 1 o*W©*P ✓-A/*{b^*-c*> 

So 

10 ^fcs 0©3SSJ3Wu TIB©^: (5) fca (6) -CfcfcSftSJirfr 

^-=5/ b^rn 2 : (l-n») 0*^l^S*iUt^ R^UfcttO. 8 



^ (5) *5iVS; (6) lC*5V>Tte, m 2 telrt>£>4<Z>g3£&**?U 
20 * (8) OV^fjia>©2«OS^asy bt*fet. A'fc.fctfA 4 ^- 
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£fc *%w<Dmi Kommn, 8 ot N 9 5%rh©^tt% m&mi o, 

tbiizmmw, o. o o ljo^fe i. o s/cm(^f5ll^fe5^i:^#mii-S 

^LT, *38WOjRl 3©383BWu TfBOsS (9) £5$ (10) T?*fc*^5 
tS^asiy h£n 3 : (1-n 3 ) <Z>*Mfc-?1?f $glff i: VXlSfr* »*MbttO. 
8 5^n 3 gl. OO^mtzL, ±X/Uft>m&<D?'hT^%y&miM.(D : l&X* 

r (S0 3 H) m3 
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-f-B 3 -A 6 4 



1-rT 



(10) 



5£ (9) S3«tt« (10) }CfcV>T«, m 3 telfrb4<DMm*mt> 

U B s \*2mottW&&=--'S> hfcJBSfrU A 6 *3«fctfA a ttTIS©a; (11) 

^fcttS; (12) ©^W©2«0^3.= ;/ h^«^-fo A 6 *5j;tf 




(11) 



(12) 



20 



-9- 



WO 02/38650 



PCT/JP01/09885 



*%m<0%il 4<D%m*s ^f^fcl. 5meq/g£(J:0^*yS 

©»^0A»b5% (w/w) o«BB-C**ii:«rWtii-«*l'©38W©*9 

*58WO»l 5©3S"Btts Tf3©:£ (13) K (14) ■caEfrSft* 
jg^as: v h & n 4 : ( 1 - n 4 ) ©*;VIfc"C*jfcll* t LT£^ «FeMfett 0 . 



^~B 4 -A 8 4 1 . n 4 (14) 

i^T\ -4; (13) fciOW; (14) KfcV^TM:, m 4 &l^&4©g»* 
fcU B 4 te2ffi©##|£^l^=y h&ScfrU A 7 *Jit>'A 8 «TI5^ (1 
5) t-fcttsS (16) ©v^ii*>©2ffiote^3.= y hSrftfc-f. A 7 fc 

«t A 8 teP3- -e & o r t gft o r v t «t v \ 



**t\ 5£ (1 5) *5«fctM (1 6) K&W-cte, XttSJR^fcttOJDK^O 

<5 0 




(S0 3 H) m 4 
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Sfcfc, #369I<0JBl 7©$89§tt, fr?*\Z.2. 5meq/gPJl^My 

. #3§$<£>fgl 8©389iH\ TSBO* (1 7) (1 8) T*Sfr£ft5 

JjSjjrg^ - 5/ h £ n 5 : ( 1 - n B ) (O^JV^m^MM t ^Hr/Ht ft 0 . 



(S0 3 H) m 5 
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A"-- (17) 
Jn 5 



-hB 5 -A 10 -h,_ n 5 (18) 



5* (17) SdXxm (18) fclfc^TW:, m 5 |i 1 ^ 4 <Z»£3t 
i>U B*\Z2m<D%^Mfa&=*-~v hfc**>U A 9 &J;tfA 10 teTf3<£5£ (l 
9) SfcttSC (20) 0^fW02|5©^=s/ h***r*% £fc v A 9 *3 




(19) 



15 




/>— (20) 



r^-c% 5£ (l 9) texxfR (20) leaser tt* xttsJUFPSfcfioJHW 1 © 

Sbtx 9©3BWf±, 8 0U 9 5%RHO^#TT\ Attft 1 

0, 0 0 0Hz©«JESrSliPLfc*oS*'f ^^-^^*«J&t-«iifcteJ:l) 
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LtzWrfrfc 3 %flMM&^ 3 7 Ofrb 5 5 O^f&ffiT'fcS £ 

o, o o 0Hz©mEE*fflinLfc»o^-f ytr^y^4r»3£^«i:iicJ: 5 

late, *^d2 4©3§W(±, T!E©:£ (2 1) fcSC (2 2) T*^fc>£*l5 



(S0 3 H) m 6 




* (2 1) *5«fctf5£ (2 2) tCfcV^-Crk m 6 fc£l^b4<Dg»St 
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*>U Arttffi^3.= yf^U X l f*-0-, -SO-, -C (C 
H 9 ) 2 -, -C (CF 3 ) 2 -, -OPhO-i 9ft5»biIfm5-«^-tT* 

£fcK> *%W<D%i2 5<D%®^ TI3^ (2 3) t& (2 4) 
5 5^^-=^ h^n 7 : ( 1 - n 7 ) (DWttxmfcW^ b LX^fy, m^JU&ft 



(S0 3 H) m 7 




^ (23) *5 (2 4) fc*5V^f*, m 7 ij:l)5^4©mt 

10 fc>U ArllfM^^^U x'tt-o-, -so r , -C (C 
H s ) 2 - -C (CF 3 ) 2 -, -OPhO-cti9^5l¥^bil{m5-@«±T* 

^LT, *%m<DW,2 6<D%WIX Tf2©:£ (2 5) (2 6) 
Si^^S' h&n 8 : (l-n 8 ) (D^JVltxm^Mmt.LX^^ gS^Hfcf* 
15 0. 2^n 8 ^l. OO^Sr^fci-ilirSrWairl-SMSO*^©^!;^^^ 
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ZZX\ 5£ (2 5) $3«fctf5£ (2 6) K*^Tf^ m 8 & 1 frt> 4 <£g»g 
fcU ArttJJftWt^asy h«r*fcU X'tt-O- -SO,- ~C (C 
H 8 ) ,-, -C (CF 3 ) j-, -OPhO-J; Dfc3S¥a>&SffftS--*SU:'T? 

tilt, #38W©S& 2 7 TIBOSS (2 7) fc* (2 8) 

$rg^ y h £ n 9 : ( 1 - n 9 ) ©^ft-efltofcg* £ LT^, fl^Hfctt 0 . 
2^n 9 ^l. 0©a*»fc-f:: 1 KOSSWOaKy^f^*- 



(S0 3 H) m 9 




5£ (2 7) *3iV=S; (2 8) KfeV^te, m 9 & 1 fl> b 4 
fcU Arl^flg^yf^U X l fi-0-, -SO,- -C (C 

h 8 ) 2 -, -c (cp a ) 3 -, -opho-J;5*5»a»fe3irf*i«— «&±*c 

■tfC^ ffl©^2 8cD|gP^fi s tibo^; (2 9) i£ (3 0) 
(±0. 2^n 10 ^i. 0©*«:ilfc-rti:*rW»fc^*f52 0©*W©*!l^>' 
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(2 9) jS&Xtt (3 0)' fcfcV^Ttt, m i0 te.lfrtb4<DmW*3t 
fcU Arliffi^=yh^bU X^-O-, -SO r , -C (C 
5 H 8 ) 2 ~, -C (CF a ) -O P h O- ± 0 ft5#*»fe3i»f*l/«— •»±*C 

10 *J8lfl©*3 0O»WH:, *^*^^*r'(rfS*«K^*^*>'*l& 

15 y^vify-^b-g-fe-CfeSo 
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£fc N *38MO|(S4 0©»Kt±N 3 7m^1*tt^lSWWJKy^^lf 

Bfl*^WM«*s i a>& 3 7 ©v^itj&»©»M 

© tk y ^ i/w-jv%i\&® *m&fo% t isxt^i- % - i ft 1 1- 5 h(W5 

25 * LT N 2 ©JSM fix HflcM^FflMWItte «t Tfi/t fcttWtt 

±03 * ^^S*5 J; T>*/£ fc f4* * * *Tf 5 - 1 i:t5!4 1 
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1 d>b 3 7 ov^'ti^©»W©*y «yif u*c&# 
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H3tt N TASiTPA/S I A=6 6/3 4©Mt^$tlfc^^yi 
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